Objective: To describe the development and the implementation of a Web-based, videoconferencing training program for caregivers of adults with traumatic brain injury in rural areas to manage cognitive and behavioral changes in the person with the injury. Design: Feasibility study, with satisfaction and perceived utility assessed. Intervention: Six Web-based videoconference sessions, combining didactic education and interactive problem-solving. Participants: Fifteen caregivers of persons with complicated mild, moderate, or severe traumatic brain injury, who were admitted to a level III trauma center in a rural area of Texas. Measures: Satisfaction survey and perceived utility questions conducted immediately following training and at an average of 18 months after training. Results: Participants' overall satisfaction and comfort with the training was high. They perceived that they gained knowledge that was applicable to the everyday problems being experienced. At follow-up, all participants reported having used the knowledge gained to help cope with problems and all had referred to the written materials at least once since the training. Conclusions: Web-based videoconferencing can be used to provide training to caregivers to manage cognitive and behavioral problems resulting from traumatic brain injury. However, there are obstacles related to willingness to seek help among persons in rural areas that must be overcome. Keywords: caregivers, traumatic brain injury, Web-based videoconferencing C OGNITIVE IMPAIRMENTS are common following traumatic brain injury (TBI) and include impaired attention and memory, difficulties with planning and organization, decreased initiation, impairment in social communication, and difficulty monitoring and controlling one's own behavior.
everyday functioning. 3 Cognitive functioning, including awareness, has been shown to be predictive of productivity, [4] [5] [6] community integration, 7 and need for supervision. 8 Several studies have provided favorable evidence for the positive impact of postacute rehabilitation on the community integration of persons with TBI. [9] [10] [11] [12] [13] [14] In their recent reviews of cognitive rehabilitation, Cicerone and colleagues 15, 16 concluded that there is evidence to support the use of specific cognitive rehabilitation strategies in persons with TBI to improve attention, social and functional communication, memory, problem solving, self-monitoring, and initiation. Unfortunately, many persons with TBI do not have access to postacute rehabilitation or to any type of cognitive rehabilitation services. There is evidence that the incidence of TBI in rural areas is greater than that in urban areas. 17, 18 In spite of the high incidence of TBI in rural areas, there is a lack of rehabilitation resources available for persons in these regions. 19 For example, recent data from Missouri, where 32% of the population reside in rural areas, indicates a lack of rehabilitation facilities, professionals experienced in Videoconference Training for Caregivers 249 rehabilitation, and support services for persons with TBI. 19 Telerehabilitation services may be particularly valuable for persons residing in rural areas, where access to specialized healthcare providers is especially limited. 20, 21 Telerehabilitation refers to the use of telecommunications technologies (eg, telephone systems, videoconferencing, Web-based programs, wireless devices) for the provision of rehabilitation services at a distance, including consultation, monitoring/assessment, and therapy. 22 Telerehabilitation has shown promise for delivering services to persons with TBI, 23, 24 including speech-language therapy, 25 physical therapy, 26 professional consultation, 27, 28 spaced retrieval training for everyday memory tasks, 29 cognitive-behavioral therapy, 30 and problem-solving interventions for families of children with TBI. 31, 32 Videophone technology has been used to monitor the neurological status of persons with reduced consciousness after TBI who were discharged home with family and to reinforce care skills performed by the family within the home. 33 Recent studies by Bell and colleagues demonstrated the effectiveness of scheduled telephone counseling and educational sessions for improving overall function and quality-of-life outcomes for persons with TBI following discharge from inpatient rehabilitation 34 and for reducing posttraumatic symptoms following mild TBI. 35 The use of videoconferencing technology to provide cognitive rehabilitation services to persons with TBI shows considerable potential. 31, 32, 36 However, it may not be cost-effective, as it requires professionals' time, renting of videoconferencing space, and technical assistance. It would appear to be more cost-effective to use videoconferencing to train others to develop compensatory cognitive strategies for the person with injury. For most persons with TBI, family members are the sole source of support in a variety of areas, including transportation, finances, leisure, and emotional support. 37 Most postacute rehabilitation programs include family training and therapy as a major component of the rehabilitation process. 38, 39 Family members are in a unique position to assist the person with injury in developing cognitive strategies because they have firsthand knowledge of the everyday environment that the person with injury acts within and of the obstacles to functioning that have resulted from the injury. Especially in rural areas, family members may be the most effective means of ensuring that the person with injury learns and implements strategies. Training family members would also result in availability of basic cognitive rehabilitation strategies to persons who do not have insurance coverage for rehabilitation services.
Training family members through videoconferencing may also have the benefit of resulting in strategies that are more generalizable to the home and community environments of persons with TBI. One of the biggest challenges for professionals treating persons with TBI is ensuring that the skills taught are generalizable beyond the rehabilitation setting. The concept of contextualized rehabilitation for persons with TBI has gained increasing attention in recent years. 40, 41 Contextualized rehabilitation refers to treatments provided within the daily context of the individual with TBI. 40 While traditional rehabilitation occurs in a treatment facility, often using simulated real-world tasks, contextualized rehabilitation is incorporated into the real-world, everyday activities of the person with injury. In this approach, there is an emphasis on changing the environment to help the person with injury to become more successful in everyday activities. Training of significant others, including parents and coworkers, is an important part of this approach. 42 Training of significant others has been shown to be effective for improving functioning in children with expressive language delays [43] [44] [45] and for persons with developmental disabilities. 46 Use of coworkers to act as peer trainers has shown promise for persons with TBI. 47 More recently, a randomized clinical trial conducted in Brazil has shown effectiveness of training parents of children with TBI to conduct simple rehabilitation in the home, with a positive effect on physical and cognitive outcomes. 41 An important finding of this study is that the education level of the parent (ranging from illiterate to college educated) did not affect their ability to learn and carry out the interventions.
To our knowledge, there are only 3 studies that have investigated the effectiveness of training family members of adults with TBI to implement cognitive strategies in the home. Smith and Godfrey 48 compared a group of persons receiving home-based cognitive-behavioral treatment with a natural history control group. The home-based therapy involved 4 weekly sessions during which family members were taught specific cognitivebehavioral strategies to ameliorate cognitive and behavioral difficulties in their injured loved one. The primary focus of this study was on caregiver distress, and caregivers in the treatment group showed a decrease in symptom-related distress. For the persons with TBI, those in the treatment group showed a reduced time to become aware of their difficulties, in spite of being equivalent to the control group with regard to time since injury, injury severity, and baseline neuropsychological performance. Carnevale and colleagues 49, 50 conducted a randomized controlled trial of an in-home intervention to address behavioral problems in persons with TBI. Caregivers were randomly assigned to a no-treatment group, an education-only group, or an education-plusintervention group. The education involved 4 sessions of training in general management of behavior problems. The intervention included 8 weeks of training caregivers in implementation of behavior management for specific www.headtraumarehab.com 250 JOURNAL OF HEAD TRAUMA REHABILITATION/JULY-AUGUST 2009 behavior problems. The authors found that the intervention group showed a decrease in frequency of target behavior problems at 30 weeks postbaseline when compared with the control group. There were no differences in caregiver stress or burden. The results of these studies suggest that training family members to implement cognitive and behavioral strategies can result in improvements for the person with injury. However, none of these studies made use of videoconferencing technology, which has the potential to reach persons in rural areas.
A recent study by Wade et al 36 investigated a selfguided, Web-based, problem-solving treatment program with a videoconferencing component for use by adolescents with TBI and their families within the home environment. This program included 10 interactive Web sessions that provided problem-solving, communication, and social skills training and up to 4 supplemental sessions related to stress management, academic issues, sibling concerns, pain management, and communication. A therapist met with the adolescent with TBI and family via videoconference to review the treatment exercises and to assist with problem solving following completion of each Web session. The adolescents with TBI reported lower levels of depression following completion of the treatment program. The parents also reported improvements in their depressive symptoms as well as reductions in adolescents' internalizing symptoms and less parentadolescent conflict at the end of the treatment. Although findings were limited by a small sample size and lack of control group, these results suggest that videoconferencing technology shows promise for providing cognitive rehabilitation services to persons with injury and their caregivers.
The purpose of the current article was to describe the development and implementation of a Web-based, videoconferencing training program for caregivers of adults with TBI in rural areas to manage cognitive and behavioral changes in the person with injury. Feasibility of this type of intervention will be addressed, and caregivers' satisfaction with the intervention and their perceptions of its long-term utility will be described. Ongoing collection of outcome data is being conducted and will be presented in a future manuscript.
METHODS

Participants
Participants were 15 caregivers of persons with medically documented TBI who were admitted to a level III trauma center in West Texas. This trauma center serves a primarily rural area, including the upper 26 counties of the Texas panhandle. The service area also extends into the Oklahoma panhandle and Eastern New Mexico. Inclusion criteria for the study included the fol- Table 1 , and characteristics of their caregivers are shown in Table 2 . Most of the participants (67%) were caring for persons who had sustained severe TBI, as defined by a GCS score of 8 or lower at the time of emergency department admission. 51 Twenty percent of participants cared for persons with moderate injury (GCS score = 9-12) and 13% cared for those with complicated mild injury (GCS score = 13-15 and with positive neuroimaging findings). 52 Caregivers were primarily women and a parent of the person with injury.
Thirty-three persons who met inclusion criteria were excluded because the research assistant was unable to contact them (n = 30) or they refused to participate (n = 3).
Measures
The following measures were administered to participants within 2 weeks of discharge from the trauma center. Assessments were completed in the participants' homes.
Problem checklist from the Head Injury Family Interview 53
The problem checklist (PCL) from the Head Injury Family Interview (HIFI) is a comprehensive symptom questionnaire that identifies specific issues relative to the patient. Two forms of this checklist were developed: one for the person with injury and another for the caregiver. The caregiver version was used for the current study. This version contains a 43-item symptom checklist of problems commonly observed after TBI. Caregivers are asked whether or not the symptom is a problem for the patient (1 = yes, 2 = no, and 9 = unknown). For those symptoms endorsed, caregivers are asked to rate the impact of the problem on the daily functioning of the person with injury. The rating is made on a Likert scale ranging from 1 (no problem) to 7 (severe problem). Factor analysis of the checklist yielded 3 factors: affective/behavioral (range = 13-91), cognitive (range = 9-63), and physical/dependency (range = 8-56). All 3 factors demonstrated adequate consistency (Cronbach α coefficient being .89, .77, and .66, respectively).
Supervision Rating Scale 54
The Supervision Rating Scale (SRS) measures the level of a patient's supervision needs on the basis of actual supervision by a caregiver rather than of perceived supervision requirements. Ratings for the SRS are based on a 13-point ordinal scale ranging from 1 (most independent) to 13 (requiring the most supervision). The scores can be categorized into 1 of 5 levels: independent, overnight supervision, part-time supervision, fulltime indirect supervision, and full-time direct supervision. Good interrater reliability (0.86) has been found using the intraclass correlation coefficient for the 13-point scale and the weighted κ coefficient for the 5 levels (0.64). Concurrent validity has also been demonstrated by strong association of the SRS to the Disability Rating Scale and the Glasgow Outcome Scale. 54 For this study, a research assistant interviewed the primary caregiver of the person with TBI to determine the level of supervision being provided.
Perceived Burden subscale of the Modified Caregiver Appraisal Scale
55,56
Initially developed as an interview to assess perceptions of the caregiving role for persons with dementia, 55 the Modified Caregiver Appraisal Scale (MCAS) has recently been adapted as a questionnaire for use with family members/caregivers of persons with TBI. 56 There are 35 items rated on a 5-point scale (1 = strongly disagree, 2 = disagree, 3 = no strong feelings either way, 4 = agree, and 5 = strongly agree). Advantages of this measure are that it is multidimensional, assessing multiple aspects of the caregiving role, and that it addresses both positive and negative appraisals of caregiving. Factor analysis with a sample of TBI caregivers demonstrated the presence of 4 factors: perceived burden, caregiver satisfaction, caregiver ideology, and caregiver mastery. The Perceived Burden subscale accounted for the largest proportion of the variance. Items on the Perceived Burden subscale are rated in a reverse direction such that lower scores are indicative of a greater sense of burden. The subscale comprises 15 items. The total score is calculated by summing the ratings across all subscale items, and it ranges from 15 to 75. Good internal consistency for the Perceived Burden subscale has been demonstrated, 56 with a Cronbach α coefficient of .91. Concurrent validity has been evidenced by expected correlations with the General Health Questionnaire, 57 a measure of emotional distress, and with the objective and subjective burden scales developed by Livingston, Brooks, and colleagues. 58, 59 Satisfaction survey Participants completed a satisfaction survey following completion of each educational session. The survey contained questions pertaining to their overall satisfaction with the information provided, what they felt they had learned, and whether they would recommend the sessions to others. The questions for one of the modules are included in Appendix 1.
Follow-up interview
Nine participants were contacted at an average of 18 months (range = 5-36 months) following completion of the last educational session. They were asked a series of questions to assess the long-term utility of what they had learned in the sessions. The questions are included in Appendix 2.
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Development of the educational sessions
In preparation for developing the educational sessions, a thorough literature review was conducted regarding the types of neurobehavioral problems experienced following TBI. Particular attention was focused on the types of problems reported as significant by persons with TBI and their caregivers. This information was then combined with knowledge based on the clinical experiences of the primary author to generate an outline of topics to be addressed. Feedback on the outline was solicited from members of a consumer advisory committee, including 1 person with TBI and 2 caregivers. Next, the content of the sessions was written by the primary author, a postdoctoral fellow in neuropsychology, and a master's-level counselor with experience in TBI. The content was developed into 6 separate Microsoft PowerPoint presentations of duration of approximately 15 to 20 minutes each. Feedback on these presentations was solicited from 2 professional neuropsychologists with national recognition in the area of TBI rehabilitation. Feedback was also obtained from 2 caregivers of persons with TBI and from 1 person with TBI. Once feedback from these sources was integrated into the presentations, they were distributed to 2 social workers and 1 physical therapist who coordinated rehabilitation services at the level III trauma center where recruitment occurred. These rehabilitation staff members provided further feedback that helped to finalize the sessions. The sessions were then piloted with 2 caregivers in the West Texas area. The feedback was positive, and no further changes were made to the presentations.
The content of each of the 6 educational sessions is briefly described below.
General education on TBI and its consequences
In this initial session, information was presented on how the brain is affected by TBI, the common types of problems experienced, and the typical course of recovery. Emphasis was placed on the fact that while there are commonalities between persons with TBI, there are also unique differences that should be addressed. A discussion of factors affecting recovery included maintenance of physical and mental health, social support, and development of compensatory strategies.
Reduced awareness
The content of this session focused on describing problems with awareness after TBI. Decreased awareness was differentiated from denial and from poor motivation. Different levels of awareness were described, including no awareness at all, recognition of problems without awareness of how they impact activities, and recognition of impact without ability to plan for compensation. Strategies were presented for increasing awareness at each level. Caregivers were instructed on how to provide feedback to the person with injury, how to respond in a positive way, and how to implement planned failures when appropriate.
Reduced memory and attention
This presentation focused on describing the types of attention and memory problems typically seen after TBI. The close relationship between attention and memory was explained. Difficulty learning new information was differentiated from ability to recall events prior to injury. Implementation of memory notebooks and pill boxes was described. Other strategies discussed included creating an organized environment and reducing distractions.
Changes in language and social communication
During this session, the types of language and communication difficulties commonly observed after TBI were explained. Receptive and expressive language difficulties were described, with an emphasis on the role of reduced processing speed on reception and the role of word-finding problems in expressive language. Strategies were presented for each of these. Social communication difficulties were described, including difficulty with staying on topic, turn taking, reading nonverbal cues, and appropriate speech content. Strategies to improve social communication were discussed, including external cueing, self-monitoring, and practicing nonverbal communication.
Reduced initiation and organization
This session began with an explanation of the direct impact of brain injury on initiation and a differentiation of decreased initiation from poor motivation. This was followed by a discussion of the ways in which decreased initiation is typically manifested and of strategies to improve initiation, including use of checklists, structured activities, and reinforcement. The presentation on decreased organization included ways in which daily activities are impacted and a description of compensatory strategies, including checklists, environmental changes, and preplanning.
Changes in emotions and behavior
The contents of this session covered typical emotional and behavioral changes after TBI, including depression, irritability, impulsivity, inappropriate/embarrassing behaviors, and aggression. Manifestations of each of these changes were presented, and ways to manage them were described. Strategies discussed included reinforcement of appropriate behaviors, use of time-out (for caregivers), external cueing, and consultation with medical and psychological professionals.
With the exception of the General Education Session, the other 5 sessions all concluded with "General Tips for Caregivers." This section was added as a direct result of feedback from caregivers on our advisory panel. "Tips" included suggestions on how to provide feedback to the person with injury in a positive way, using the "sandwich" technique of having each criticism preceded and followed by praise. Also discussed were ways to reframe problems to provide a more constructive perspective on injury-related problems. Each session ended with contact information for neuropsychologists, and participants were encouraged to contact them with questions or concerns as they attempted to implement strategies.
Implementation of the Sessions With Caregivers
Efforts were made to approach potential participants during their acute hospital stay. However, the process of obtaining informed consent from caregivers was often prolonged. Therefore, the average time between injury and the date of baseline assessment was 7.1 months (SD = 9.6). Following the informed consent process, participants were assessed in their homes by a research assistant based in West Texas. The assessment results were used to determine which educational sessions would benefit each participant. On the basis of the assessment results, caregivers were prescribed 1 or more of the educational sessions. All participants attended the general education session. The number of other sessions varied according to participants' needs. Twelve attended the session on impaired awareness; 14 attended the session on impaired memory and attention; 7 attended the session on impairments in language and social communication; 11 attended the session on initiation and organization; and 11 attended the session on emotional and behavioral changes. The initial plan was to administer the sessions to several caregivers in a group format. However, sessions had to be administered on an individual basis because of logistical issues, such as scheduling and transportation.
Each session consisted of a 15-to 20-minute didactic presentation using Microsoft PowerPoint. The presentation was made by a neuropsychologist or a neuropsychology fellow via a personal videoconferencing system (Polycom ViaVideo II) installed on a personal computer with a commercial, high-speed Internet connection (T1 line). At the scheduled time, caregivers reported to a videoconferencing center. Using the Trans-Texas Videoconference Network of the Texas A&M System, they were connected with the neuropsychologist or the neuropsychology fellow in a distant major metropolitan area. The initial plan was to have all participants report to the videoconferencing center at West Texas A&M University (WTAMU). However, the lack of transportation was an issue for some participants. For others, the time required to travel was a major inconvenience. To circumvent these problems, connections were made with other institutions in the rural areas that had videoconferencing capabilities. For example, one of the conferences was conducted through a community college and a few others were conducted through independent school districts in the participants' areas. For these conferences, WTAMU served as the link, connecting participants in these remote areas to the neuropsychologist in the metropolitan area. The PowerPoint presentations were e-mailed to WTAMU at the beginning of the study. Staff at their videoconferencing center set up the conference room such that participants could view the PowerPoint presentations on one screen and the neuropsychologist or the neuropsychology fellow on another screen. For participants who participated in the videoconferencing at a location remote from WTAMU, the PowerPoint presentations were e-mailed directly to participants when possible, and mailed via US mail to participants who did not have access to e-mail or to a printer. Thus, all participants were able to view the slides during the presentation. The participants at WTAMU were also given a printout of the slides so that they could take them home to refer to as needed.
Prior to each session, the research assistant in West Texas communicated with the neuropsychologist or the neuropsychology fellow to present information regarding the participants, including the circumstances of the injury, initial injury characteristics, and current problems. Each didactic presentation was followed by a period of interactive problem solving between the neuropsychologist and the caregivers in order to directly apply concepts to the issues relevant to participants.
RESULTS
Baseline assessment
Participants' responses to the problem checklist indicated that, on average, affective/behavioral symptoms were perceived as having a moderate impact on the daily functioning of persons with TBI (M = 38.9; SD = 15.7). The impact of cognitive problems was also perceived as moderate (M = 31.2; SD = 8.1), while the impact of physical dependency was relatively milder (M = 23.5; SD = 6.7). On the basis of the SRS scores, persons with TBI were receiving the following levels of supervision: 47% part-time supervision, 20% full-time direct supervision, 20% full-time indirect supervision, and 13% independent (lives with others but is sometimes unsupervised overnight). On the basis of the MCAS scores, caregivers who participated in this study were experiencing a moderate level of burden (M = 42.7; SD = 10.5).
Posttreatment satisfaction
Overall satisfaction and comfort
The level of participants' overall satisfaction and comfort for each of the educational modules is shown in Table 3 
Satisfaction with content and materials
The level of participants' satisfaction with content and written materials is shown in Table 4 . Most participants reported feeling that the amount of information presented was "just right" for the sessions on language and communication, initiation and organization, and emotions and controlling behavior. While the majority of participants were satisfied with the amount of information presented for the general education, awareness, and attention and memory modules, some participants felt that there was not enough information presented on these topics. For all sessions, the majority of participants felt that having written materials to refer to during the videoconference was very helpful.
Perceptions of knowledge gained and utility
The participants' perceptions of knowledge gained and its utility are shown in Table 5 . All participants felt that they gained new knowledge about TBI and its consequences. Participants felt relatively more strongly about this for the awareness and attention/memory modules. Most of the participants agreed that the knowledge gained was applicable to their everyday lives in terms of coping with their family member's TBI. Stronger agreement with this statement was reported for the awareness and attention/memory sessions. There was less consistency in participants' perceptions of whether they gained confidence in understanding specific problems in their family member with TBI. The majority of participants agreed that they felt more confident after receiving the education. However, a few reported feeling neutral about whether they had gained confidence. Similarly, the majority of caregivers reported that the knowledge gained helped them feel more confident in assisting their family member with getting around problems in their daily lives. Again, a few people reported feeling neutral about this topic.
Perceived long-term utility
Nine participants completed a telephone interview regarding perceived long-term utility of the information learned. Of the remaining 6 original participants, the research assistant was not able to contact 5. The remaining caregiver was not yet due for long-term follow-up at the time of manuscript submission. Results of the follow-up interview suggested continued use of information and materials presented in the training sessions. All participants reported that they used the information and written materials presented in training sessions to help cope with TBI-related symptoms. All participants referred to the written materials at least once or twice following their initial presentation, with 2 participants referring to the materials 3 or more times. When asked what they felt to be most helpful about the training sessions, participants mentioned receiving general education about TBI and the typical recovery course, coping with behavior changes, fostering greater understanding and acceptance of injury, receiving support from research staff and neuropsychologists, and reducing isolation. For example, 1 person reported that the sessions contributed to "peace of mind" and to a feeling that "we are not the only ones who have problems." Three persons specifically mentioned the knowledge about how to handle behavior problems such as short temper and impulsivity. Suggested changes to the training sessions included providing information on long-term resources, including other families in the sessions for support, adapting the material to the specific needs of the person with injury, and having longer training sessions. One person mentioned that it would be helpful to have a video of the education to refer to at home. All participants agreed that they would recommend the videoconference training for other caregivers. Participants noted the convenience of videoconferencing, the usefulness of the information provided, the resulting increase in understanding of TBI, the lack of other resources for TBI in their communities, and the opportunity to ask the neuropsychologist questions as factors in recommending these sessions to other caregivers. 
DISCUSSION
This study provides evidence that a Web-based videoconference training method can be used to train family members in rural areas to implement strategies to improve cognitive functioning in the home environments of persons with TBI. Participants perceived that they gained knowledge that was applicable to the daily lives of the person with TBI and that they could use to reduce the impact of cognitive problems on daily activities. While previous studies have indicated that caregivers could be trained in the home, [48] [49] [50] this is the first study that has used videoconferencing to train caregivers in the implementation of cognitive strategies. Participants reported high levels of comfort with the videoconferencing format. More importantly, the subset of 9 participants who completed long-term follow-up interviews indicated that they used the information to cope with real-world problems in the long term. All participants had referred to the written materials at least once or twice since completing the sessions.
While the overall level of satisfaction was high for all of the educational sessions, there were some patterns that indicate greater satisfaction for certain topics. Participants felt that more information could have been presented in the sessions on general education, awareness, and attention/memory problems. This may relate to the fact that problems with awareness, attention, and memory are very pervasive after TBI. Given the importance of these topics to caregivers and to the person with injury, they may require more time for caregivers to feel fully knowledgeable and confident in implementing strategies for these problems.
It is noteworthy that in the long-term, participants mentioned understanding of how to handle emotional and behavioral problems as one of the most beneficial effects of the sessions. This is consistent with past research indicating that changes in emotion and behavior are most stressful to caregivers in the long term (more than 1 year after injury). [60] [61] [62] [63] While these problems may not be as obvious in the first few months after injury, providing information and written materials to caregivers on how to handle these problems may be useful to them later, as problems manifest. Posting written materials on a Web site and making them available for download may also be beneficial.
The process of conducting this research resulted in knowledge about potential obstacles to providing rehabilitation services to persons living in rural areas. During recruitment, many caregivers expressed the belief that they should be able to handle problems on their own. A high number of persons did not respond to the research assistant's attempts to contact them by letter and telephone. Many participants required a long period to consider enrolling in the study and to provide informed consent. These experiences are consistent with previous research that suggested that strong beliefs in self-reliance and independence, privacy concerns in sparsely populated areas, and mistrust of researchers perceived as "outsiders" may hinder recruitment of persons from rural communities. [64] [65] [66] These are potential obstacles to be overcome when conducting research and/or providing rehabilitation services to persons with TBI in rural areas and their caregivers.
Other obstacles encountered when conducting the videoconferencing study were access to facilities with the appropriate technology and difficulties in scheduling the sessions. Because of the large geographic area served by the only level III trauma center in West Texas, many patients left the hospital and returned to communities where videoconferencing technology was not available. These communities were often too far from WTAMU to allow travel to their videoconferencing sites. Thus, it became necessary to develop collaborative relationships with other institutions in rural areas, including school districts and libraries. While this was not planned as part of the current research, it should be part of the plan for future research studies. Another obstacle was finding a time when caregivers and the neuropsychologist could be available for a session, at the same time that the institutions with the videoconferencing technology were available. Because of this scheduling difficulty, the initial plan to serve several caregivers with each training session was often not possible. Thus, some caregivers were not able to benefit from the social support and social learning that may have occurred if other caregivers had been present. This is likely to be a problem for future studies and/or service delivery with this population. One potential way to address this issue is to use technology to join caregivers in different locations. For example, caregivers in 3 different towns could participate in videoconferencing with a neuropsychologist in a remote location, provided that there is a facility in their town that allows connections with multiple sites at once. However, scheduling is still likely to be a problem, and the feasibility of this method should be investigated. Another alternative is to have the neuropsychologist serve 1 person at a time, while coordinating a network of caregivers that agree to have their contact information provided to other caregivers. Web technology could be used to create an online support network that could supplement the educational sessions provided by the neuropsychologist. Another option for providing services to persons in rural areas is Webinar technology in which persons view a presentation via the Internet and listen to the audio and ask questions through the telephone. Finally, the feasibility and effectiveness of presenting the modules to caregivers on DVD, which they can view at their convenience, paired with telephone case management should be investigated.
There are several limitations to this study. During the initial stages of the study, clinical social workers at the trauma center were responsible for identifying potential participants, approaching caregivers, and obtaining their agreement to be contacted by the research assistant. While the social workers were educated regarding inclusion criteria, it became apparent that they were preferentially approaching persons with obvious problems. This resulted in a disproportionate referral of cases with severe TBI and complicated family dynamics. While this reduced the overall generalizability, it did allow us to pilot the program on difficult cases. The level of satisfaction for these cases was high. A second issue in generalizability is that a disproportionate number of parents accepted training as opposed to spouses. A third issue is the large number of persons who did not respond to letters and telephone calls from the research assistant during the recruitment phase. It is unclear how this broader group may have responded to the videoconferencing training.
The content of responses to the long-term follow-up questions indicates that the major factors contributing to participants' perceptions of satisfaction with the sessions may be education and support. Most participants mentioned that the sessions helped to increase their global understanding of TBI and associated problems, as well as the anticipated course of recovery. Perceived social support, especially from the research assistant, and a reduced sense of isolation were also mentioned by most participants. The question remains as to whether the sessions were truly helpful in teaching caregivers to implement strategies in the home and/or whether the strategies that were implemented resulted in improvements in the functioning of the persons with TBI and/or in reduced caregiver burden. These questions await analysis of the outcome data from the larger sample, which is still being collected. However, the satisfaction of the participants in this small sample suggests that the use of videoconferencing has the potential to improve knowledge and reduce stress for caregivers of persons with TBI, and that the information learned has perceived usefulness to caregivers up to 18 months later. For those caregivers who have computers and high-speed Internet access in the home, the feasibility of using videoconferencing and Webcam technology to provide caregiver training and to observe caregivers attempting to implement strategies should be investigated. Alternative ways of providing the educational content should also be explored. In the absence of grant funding to support the intensive time and effort involved in providing services through videoconferencing, the possibility of providing DVD copies of the educational sessions to caregivers and following up with a few case management calls may be more costeffective and may achieve the same goals.
